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SECTION 1 COMBINING MEASUREMENT AND CALCULATION 

: * ^ . 




You can use a ruler to rrfeasure lengths only up to* a few 
meters, however, by combining measurement and calculation you 
can extend the use of the ruler to measure much larger distances. 
You have done this already inCjiapter 5,. »There yojbi measured a 
distance on a map and then calculated the real distance by multl- 
Inlying the measured'one by.'a scaling factor. You combined mea- 
surement aad 'calculation by using the equation: 

new length = (scaljng fa^ctor) x (original length) 



Turn back to Figure 7^of Chapte^' 5/ What is the length and 
the width of the ice cream shop on Maple AvenOe? 

« «■ ' ■ 

A triangle is enlarged 3.5 times. One of Lis sides Is 6.3 m ^ 
long. How long Is. the corresponding side of the enlarged- 
triangle?* 




3. . When viewed through a microscope a hair appears to be 2 cm 
thick. The microscope has a magnification of 20Q. How 
thick Is the actual. hair? \ ^ ' 



In. mapy case>one length can be measured but the scaling 
factor is not gi\;fen directly and must be found from other informa- 
tion. An example of such a situation Is illustrated in Figure. I: 
The lower triangle is an enlargement. of the' upper one. The base 
of the jjiDper 'triangle is 5'..0. cm long. How long is the base of the 
lower triangle? v 



Figure I 




L6cm 



4.0 cm 



' The heights of both triangles are given. •The ratio of the 

new. height to the ofiginarheight gives us the missing scaling fac- 
^ * * -■ • ^ 

tor. Settijig up the ratio, as we did in Section 5 of Chapter 6, we 

get: , ^ • . 

^ ' new height - 4 >0 cm 

_ scaling factor = • ■ , • , , , , . = , c 

' ^ original height ' 1.6 cm 



. « , ^ Now in three steps we can answer the'que,stion "How long 
As the base of the lower triangle?" First/ we write down the rela- 
tion between th.e two bases as \i we knew the scaling factor; 



longer base = (scaling factor) x 5.0 cm 

V* Next, we calculate the scaling .factor from the ratio of the 
heights: * ' , » I '•'^ - 

scaling factor ^J^^r^ = '2 . 5- 
1 . 6 cm 

Finally, we use the value of the scaling factor we have just 
calculated to find the length of the IdngeriDase: 



longer base = 2.5 x 5.0 cm = 12.5 cm 




5. • Figure 3 shows a pair of overlapping similar trlanglfes. Find 
the missing length. (The drawing is not done to scale.) 



Flgui:e 3,' 



Find the missing lengths In Figure 4(a) ^nd (b) . (The drawing 
are not done to ^cale;) 




^Find the missing lengths in Figure 5(a)'and (b) . Remember 
. ihat a scaling factor is a ratio. Therefore, the numberg^you 



t 



divide must represent lengths measured In the same units, 



Figure 5 (a) 





4fm 










12 cm — f ^' 









□ 



3,0* 



8 



8-5 



Figure 5(b) 



t 



10 cm 



7.4^m 



H 35 cm — ^ • 



A sn*apshot of- a friend shows Silm holding a large fish he 
caught on his vacation* He has forgotten how "big the fislr 
jA^as* Your friend is 5 'ft. 5 in* tall (1*65 m) s Using the- 
sketch of the snapshot shown in Figure 6,* find the length 6f 
the fish. ^ ■ 



r, 




Figure 6 



*On his way home from school, aT^oy pahes off the length of 
the shadow cast by a roadside mailjjrfcc. The mailbox is 
1*30 m high; the shadow is about 3. 5 pace3 long* He also 
paces off the shadow cast by a nearby barn; it is 45 paces 
long. Draw the two similar triangles tha^deseribe the situa 
tion. Whafi»-the height, in meters, of the bam? 
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10 ^ f A map of a route connecting' 
'Sioux City and Kan^?^ City 
is shown in Figure V*^* Wie* 
t scaling factor Is no t^ given. 
\ Suppose you know that the 
* ^ distance between Stoux City 
and Omaha Is. /L50 km. 

•(a) .What Is the distance 
. from Omaha to Kansas City? 

(b) What Is the distance 
from Sioux City to Kansas 
Cltyr^ 



SIOUX CITY 



Figure 7 




KANSAS CITY 



SECTION 2 INDIRECT MEASUREMENTS OF HEIGHT 




figures 8 and 9 Illustrate a method of flhdlfig heights by a 
combination of measurements and balculatton. In order to find the 
height of the wall in Figure 8, we need* to know the length BB' and 
the scaling factor. A/^ can read the length BB' directly on.the meter 
stick. Because we do not knoW any pair of other corresponding sides 
of the triangles In Figure 8, It appears that we canpot compute the 
scaling "factor for the equation - ' ' 

rn - (scaling factor) x (length BB') ^ ; 



> ) 



Figure 9 shows the same tr:iangles as ^Jhose in Figure 8 bu| 
w!th line segment AM* drawn at eye level, parallel to the i^oor inl 
Figure 8. Lengths AM/and AM', are corresponding distances on the! 
original triangles, and so their ratio will give us the scaling factol 
Furthermore, you can see that DC = AM' and D£ = AM; therefore, 1 
you can find the scaling factor from the measurements of Dfl and D( 

ceiling C' 




wall 



5s 




floor 



Figure 8 



Figure 9 



We find the scaling factor from the equation * 

DC 



scaling factor, = 



DE 



and we use this value ih our first equation, 



■Hi Spilt .up into flvegrpups. Ea^ch group chooses sorne object 
In theTOom that has a height or a width thdt can b,e measured both 
indirectly and directly. Eac* group tells the other groups what It 
Is they want measured./ ' - 



Members from ^ach group their measure, by the indirect 
method we have described, the objects chosen by each of the other 
four groups. . , 

( • 

After allthe objects have been measured indirectly, someone 
from each group measures directly the object hi^ or ^er group choSe." 

Eac*i group now calculates the sum of the errors of the indi- 
.-rect measurements. The grou?) with the smallest total difference wins. 

\ • - . .. ■ 



SECTION 3 YOUR' PERSONAL "RANGE Flj^^DER" ^ 

A range finder is a device for me|^uring distances. 'Your 
arm, hand. J^'a distant -familiar object- make up>your personal 
ran^e findeSI|ft"is easy touse'when you ^nt to .find approximate'. 
distances_^utdoors . ' y , ^ 



". Figure 10 shows you hov^ to.use yo^jy|flnge finder. If you 
know the lengths of your arm and thumb and^e height of the fa- 
"miliar object^ you can calculate .the distance. 



Not all distant objects will appear to be one thumb tall. ^ 
Therefore, yoii will need to know the measurements of different 
parts of your hand. You will also need to kpow thfe*approxlmate 
lengths of sojae familiar objects* ^ ^ 

* * ^ *• ^ - * ^ 

, On an index card, copy the list shown in Figure 11 and fill 

in the* missing lengths. Bring the card with you when you try out ^ 

.your range finder. 



PERSONAL MEASUREME;1!JT5~ 


FAMILIAR LENGTHS 


Arm length / 


Height of person ^ 


Thumb length 


Length, of 'Car 


Hand^ldth' . 


lieight of one story * 


Little finger width 


of a building. 




Heilght'of telephone 




pole , ^ 


• * 








r 




'ft 


— '■* w ' . 



^ Figur| 
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. In order to use your range finder, you match up a distant 
height or- width with a part of your hand; for example, with the 
width of a finger or with one-half the length of your thumb. Next 
S^^alculate the distance. Since the result will be only an ap- 
•l^^lmatlon of the actual distance , you may round off to make the 
calculations, simpler. 
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X. 

Try the following with your range^fin.der: 

- About how far away must ydur friend stand f^om you so 
that your friend appears ^to be just as t-ell as your thumb? 

— ' Abourlaow far away are you from a distant car? 

. , ^ . . a distant builjling? * - - 



SECTION 4 ^.OTHER THREE-STEP CALCULATIONS 




\\ \ All your calculations of distances in this cjfi^pter have one 
thing in common: They involve three steps. You^start with the 
* equation tKat helps you fifid the a^iswer although ^one of the needed 
quantities isliolH^iown-. ..Ypu find thfe missing value of this quan*- 

T fir'"' ' • . • 

tl^-trom' other. Information given In the- question. Finally you use. 
this value in the main equation to calculate the answer. 

This- method of solving problems Is npt lijpiited to calculating 
"lengths'. It.has many other applications. Herd are two examples.: 
Example 1 

d one square meter of tlle,s costs $2.00, how muchiwlil It 
" coat to tile a bathroom that is' 2- m ty 3 m? 

To answer this question, we first wrltt: 

cost = number of sq)iare meter^" x 2.00$ 

/ ■ * . 

Ne3EtvjwOiii4-the- missing number: j ^ ' ' 

* number bf square meters / 2 x 3 '="6 o... 
■ . . " - . , ■ / 

Finally, we substitute the. 6 in the-tfrst equation: 



cost =• & X 2.00$^= 12.00$ 
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\ \ '. ■ . ' 

Suppose you have $5. 00 and you want to buy three pens 

for 40ir each. How much ^oney will you have left? To find out 

^ you subtract what you will spend fron> what you have; 

money left = $5.00 - cost of pens ^ 

ft 

Next, you find how much you will* spend: 

^ cost of pens = 3 '40<;^ = 1.20$ * * 

Now you use this result In the first equation: 

money left = 5.00$ - 1.20$ = 3.80$ . 



In answering Questions 11-16 write your answer first uslng^ 
an unknown number, show how you will find Its value, then use it 
to compute" your answer. 

11. One square meter'of tiles costs $2.00. How much does It 
cost to tile a room 4 m by 5 m? 

12. The cost of a field trip Is $2.75 for each student. 

*i (a) What Is the total cost of the trip for e school of six 
classes with 30 students In e^'ch clasS? 

^ (b) What Is the total cost of the trip for a school of two 
classes If one class has 35 students and the other class 
has 32 students? 

13. During one^fternoon 53 persons purchased tickets to a show 
and 17 returned their tickets and gpt a refund. Each ticket 

. cost ^1^75. How much money did the cashier turn In that ■ 
afternoon? 

m 

14. A worker is paid $170.00 for 40 hours of work. One week he 
worked only 32 hours. How much was he paid? . • 



15 . " A 



8V12 



1.5. A length of one meter of 'chain link fence costs $6.50. What 
' does' it cost to fence off a rectangular yard 20 m by 30 m? 

16. In some states there is a sales tax of 5<;: on each dollar of 
all purchases. What would be the total tax on three it-ems 
costing $6.19, $2.75, and $^4.8^ respectively? . 



\ 



\ 
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SECTION I' CODED MESSAGES 




How would yoa send your friend a written message so that 
only he or she could read it? This question was raised by "people 
many centuries, ago. The Romah general Tulius Caesar solJed this 
question by using a code. - His code consisted of shifting* each let- 
' ter in the alphabet three places,ahead: A became D, B became E, 
and so on. The complete code oised by Julius Caesar- is 5hown in 
Figu^re 1. (Tha Romans at that time had npt yet used the letters Y 
and Z'but wef have added 'them. ) 

code in which each letter is shifted a fixed number of 
places is"^ called a translation code . 

• ^ Figure 1 



AB^DEFGHI J KLMN-OPQ RSTUVWXY 
' ' I ■ - > ' I I I ' I I I I i I I I I I I I t I I T 
DEFGHIJ KLMNO PQ RS. TUVWXYZA-B 



To write a message in Caesar's code, you first write it in 
plain English. Then you replace each letter by the letter below it in 
they^econd line of Figure 1. "To give yJx a feeling for the coding, 
write the fbllowlng message, in Caesar's code (use capital latters 
.for clarity): .6 _^ ^ 

From the lamp post go two thousand yards 
north and forty yards west'. Under the big - 
rock is a brown '^Dot. 



r 



r 



z 
I, 
c 



The coded message makes no sense for someori.e <vho does 
not know the code. Yet in its coded form some clues may bfe found. 
For example, the letters A and'i in the English language are the 
only single. letters that make words.' Therefore, if the lettef-s are 
correctly grouped, then-the single letter D (in the coded mes^sage) 
must stand for A or U \ . • ' , 



To make It harder to break a code you can write the coded 
message in growps of five letters each. Do this with the message 
you have Just coded. 



SECTION 2 • FREQUENCY OF LETTERS 




Now that you have written a message in code try to break 

the jjode- of the following message: ^ . ~ , 

• ♦ ^ >• • . * 

' ^} 

FTUEO TMBFQ' DIUXX ETAIK AGEQH QDMXP , 
URRQD QZFIM KEFAO APQMZ PPQOA PQYQE 
EMSQE UZADP QDFAN DQMWM HQDKP URRUO 
• GXFOA PQMOD KBFAS DMBTQ DYGEF RUDEF 
GZPQD EFMZP FTQEF ^MFUEF UOMXY QFTAE 
, - . EFTMF KAGIU XXXQM- DZUZN • GYB 

What clues can you use? Do some letter^ appear more often 
than others? To find out, write the alphabet on a sheet of i>^per. 
Now go\ through the coded mes'l'age and put a", tally mark (see Fig- 
ure 2) l?Ulde the letters,, on your pa'pler for each letter that appears 

in the message. ^ » ^ 

/ ■ ■ 
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Figure 2 



Whlqh letter appears^ most fretiuently? Which Is In secorjfi 
place? Third place? ^ 



It Is likely that the most frequent letter In the coded pas- 
sage corresponds to the most frequenrietter In English. Thus your ^ 
tally may help you In breaking the code only If you know which let-, 
ters appear most often In .regular English. . \ " , 

Make a tally of the letters ^ the passage In Section 1 and 
a separate tally for-.a passagie from any book written In English. 

Which letter appeared most frequently In the passage of 
your cholcef^^and In the passage from Section 1? ^ 

^ Suppose the code used Is a translation code. Which letter 
appeared most often In your Wssmates* passages? Can you be 
sure, on the basis of any one passage, what the code Is? 



SECTION 3 



PERCENT 




The number of E*s In two passages- are counted: The -first 
passage has elghf E*s put of a total of 50 letters. The second pas- 
sag.e has four^'s out of a total of 20 letters. In which. passage are 
the E's more frequent? . . ' ^ 



,^ ^ : 'Because the i^a^sages are of dlffetent lengths we canndt * 
directly compare the number of ^'s in the two passages. We must 
/'^mehow take-the- size of the passage Into consideration. - One way^ 
to do this Is to calculate for each passage the. ratio of the number, 
of E*s to th'e total number oi letters. v * 

. In the first passage^we have eighth's out of 50 letters. 
• Ttierefore the ratio of the number of E*s to the number of letters' Is 

Similarly, In the second passage the ratio of the number of E*s 
-to the number of letters is W^lch of the two ratios is greater?* 

When we compare ratios we often change them to equivalent 
ratios In hundredths/ . ' . - , 

Since ~ = 0.16 and ^ ^ 0.20 we see that^Gi^lo of 
^'s to the^umber pf letters Is greater In^he second passa^^ 

•We have a special name for ratios expressed In hundredths. 
The number of hundredths In such a ratio Is called the number pf/ 
"percent . • The word "percent" comes from the Latin pet centum , 
which literally means "per hundred." Often the percent si^nobol % 
is used to show theinumber of hundredths. We can write "16 hun- 
dredths of. the letters are E's" as "16 percent of fcha^letters are E's" 
or as "16%V9f the letters are Ts." 

Let us look at'andther example. A scAiopl team won 12 ^ 
the 20 games 1t played* What percent of games played did the 
team win? ^ ' , ' ^ 

12 

The ratio of games won to games plaiyed is rr. In hun-' 



dredths this is^0.60. Therefor^ the team ,won^-60v percent of the 
games played. The number of percent is bf ten. called the per- 
centaqe . ^ i 




' It 



1; v^opy complete these equations: * • ' . 

9 90 ♦ ' ' 

2* Write thes^ fractions as percents: 

7 • ■ * 

(b) I. « 

(c) ^ " 

•(d) ^ '., - ; . " . V. < 



To 



(f) ^ 

20 



Copy and complete: 



(c) 0.3 



«> ... 



100 





(f) 0.8^3^=- % 



On r Friday only 20 of the 25 students were present. What 
percent of the class was present? .What percent was absent 2 

On a history examination .ther? was a total of 50 points, 
^ What percent scores did'tlieiSe students get, Jf their j>oint ' 
totals were • \ • y ^ ^ 

Alice .30-0 ' ^ ~, ^ 

GuiUermo .38 ' . 

■ . ' ~ Mario 41 ^ " 

• . Patrlcfla 35 ' ' 

Yaz took three spelling tests. On the flfst .test, Ya'z spelted 
8 out of 10 words correctly. On the second,, he gpelled IB 
out of 20 cbrrectly: Qn tHte third, he got 18 out of 2 5 words 
right. .■ ■ ^ , . ■ 

/■ ' , . ■ •> ^ . 

(a) On which test did Yaz get the^best (percent) score? 

tiJ) On which dl,d he get the worst score? 



22 



7. In a basketball game a player attempted 20 set shots^and 

lAade 1-2. Andther playeeismade 9 out of 16 set shot attempts. 
Which player made a greater percentage of attempted set 
'shots? ' , , . 

. • J ^ 




You can change a fraction to a percent in "^several way^,. One 
way i^ to find an equal fractidn with 100 in the denominator • This 
works because the numbers of ltundredt;hs..is the number of percent. 
You probably used this way in answering Questions 1 - 7. 

Another way .is to rewrite the fractloft as a quotient and di~ 
^ ' 1 

vide. Again the number o* hundredths gives you the percentage. 



For example, 



that is, 



4§ = 26 -f 40 = 0.65 
40 



*This method also works when the-answer does not come out 
of 

percent?' • . \ ^ 



»« f ^ 1 

as a whole number of hu'ndredths. For example: What is "^""qs a 



r 

7- = 1 8'= 0.125 • • 

Jtenaming 0.l25^in hundredths we read 12.5 hundredths or 

12.5 percent. • m - . • ^ 

\ ■ : ■ 




8. Change the following fractions to percents: / 

f ,,3 /^/S'..,, 9* ' -^^31 ' ./lOO 

(a)^- • (b) --, -(c) ^ -Td-K;^ (e).Y^, 
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9, • The total amount of money Jeanette's family speno^sleach 

month Is shown by the pie chart In Figure 3* What percent- 
age of the total, amount was spent on each item? \ 



tr » 



Fly 



ure 3 




ftJ. The bar graph In Figure 4 shows the number, of stuWnts 
come to class by different means of transportation.^^ 

(a) What percentage of the students walk to school? 

^ (b) Wha't percentage come by either bus or car? 

(c) ,What percerita^ come^^by bike? 



who 



15 



figure 4 



O 

O 
(T 

z 



10 



-s 



4- 



WALK BIKE - BUS \ CAR 
MESnS 9F TRiANSPORTATION 



'( 



J 



ERIC 
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11. What percentage of each circle" is shaded? 




12. 



Tlgure 5 



One-quarter of a class hasfblack hair. Three-elglflhs, of the 
same class has- brown hair.' What percent of the class has 

(a) black hair? ' ' " 



(b) brown hair? ^ 

(c) either black or broWn hair? 



;.x 




or 



Soma fractions do not have exact decimal or percent equlv-: 
alents. Tor example, when we try to find the percent valua^6if 
by dividing, we find . - : 

r ■ ■ ■ ' 

= 0.33 to the nearest hundredth 

\ = 0.333 to the nearest thpusandth 

. In cases In which a fraction does not have an' exact percent 

,equlv'alent,\ve first decide how accurate we want the percent to;b'e 

and then divide. Thus, \ = 33%, to the nearest percent, or 
1 

= 33.3% to the nearest tq^ith of one percent. . 



Khoth High School's football team .won id out of 18 games, 
and Jordan High Schoors*teatn won 8 out of 15 games. Which 
team had the greater percentage of wins? 




13. 



9-^10 



14. . 



/ 



V\%at percentage of each plock face is sha,ded? 

'12' „ 12 

,2 




Figure 6 




21 ^ 22 

15. Whf>h is larger, — or — ?• Change to {jerdegts jfo find out. 

i ' f ' . 




Your teacher will supply you with' a page showing a "scrarr^ ' 

bled sQAiare. Cut but the 16' small squai^ and Reassemble |hem 

into another four*-by-four square so that fflche neigbborlng^numbers 

match. For exampl^, 15 percent matches ^ because 15 percent 

equals (Th^^ur squares th'at have only two number/ are' cor-* 

ner squares.. ) ^ < - * 

• - / , « ' 

SECTICfN 4 ^ FINDING .A iPERCENT OF THE WHOLE 




V Ther^are 200 letters, and 14 percent olthem are B*:§. ^How 
mefny E's are there? In other words, what Is 14%. of 200? Since ^ 
14%=(frr4, the answer is _ 

• . 0.14 X^gi^ =^28 

Therefore. 2 8 of the 20t) letters are E'a, 





16* ^Qe6rge got S score of^i^Q percent on a test of 20 questions, 
How many questions. did he^et right? 




26 
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.^ 17. Find - ~ 

(a) 15 percent of 200 letters 
(6) 5 percent of 40 students 
(<;) 7 percent' of a $2.00 item 

(d) 50 percent .of 360 degrees 

(e) ' 20 percent of $10.00 

I 

If^our allowance for one week Is $5, 00, and you can savei 
20 percent, how .many dollars c^n you save? 

/ "' ~ . ■ ■ ■ 

19. In'a's'chool of 1250, 28' percent- have had the flu this year. 
jHow many students ha'd the flu? 



( As, 



rr 



^1 ^ 

20. 'A barik pays 7 j percent l-nt;erest each year. If you have^ 
$50.00 in a- savings account in that bank-, how much Interest 
will^ou get aftjpf on^year? -\ ^'''\ 

21. About 30.percent'of^our da^r is spent with your eyes closed. 
* ' For how many hours^do you have your eyes closed each day? 



22, 



Usiially I typq^at 60 wocds-per minute, but now I am out of 
practice. Now I type at 90 percent of my usual speed. What 
is my present speed? 



23. / A local store is selling bicycles at a 20 percent discount, 'if 
onei kind Usually sells for $45.00, , ' ' 

(a) how many- dollars are taken pff, the price? 

' ; " ■<. ■ . 

(b) what' Is the reduced price ? 

•A store is selling radios at a reduced price,. .One radio is re- 
duced from $40 . 00 to $34 . 00 . What perce.nt of the larger 
price is the reduced pric^''-? . , - ' 



24. 
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25, If you buy a lunch for $1 .60 and a 5 percent tax Is added to 
^ the cost of your lunch 

; (a) what Is the meal tax? 

(b) how much Is the total bill? 

SECTION 5 ADDING SAMPLES . 

ra ^ 
■Hi /What are the percentages of the five most frequent .letters In 
the English language? Use the samples you collected In Section 2 
t>f this chapter to find the answers. 

In your sample of the letters what Is the fJercentage of the 
E's ? Coinpare your answer with that of your classmates . 

What is the largest percentage of E's your class found? 
Whatis the smallest percentage of E's? 

■ V 

Combine your sample with one of your classmates'. How 
many E's do you have together? How many letters do you have to-r 
gather? What Is. the percentage of E's ? ■ • . 

' Compare your percentage with those of your classmates . 
Whdt is the- largest percentage of E's? What is the smallest? How 
does tht6 compare with what you found with \tie smaller samples? 

' wK^happens to the percentage of E's as the samples get 

larger? Which samples better describe the percentage of E's In the 

^English language? 
* 

Form two groups and add the tallies of E's. What Is the 
pereehtage of E's In each groifp? 



Make similar tallies for the next four most frequent letters, 
What are they? - - • 




a; 



26; Ar^ these valid statementi|? Why or why not? 

(a) Eight of the 10 people surveyed favored basketball. 
Therefore basketball is the most popular sport. 

(b) , Of the dentists surveyed, 75 percent agreed that sugar- 
less gum prevents cavities. One dentist did not agree. 

(c) The book I am reading Is filled with action. I can tell 
from the first two paragraphs . 



27. ' Baseball averages qre given by t^e number of hits the player 
• ^ . would have If he were at bat iOOO times'. 

* > 

(a) Randy Smith Is trying out for the EhlUles at spring train- 
ing. He has 6 at-bats and 3 hits. What Is hla batting aver- 
age? , f 

(b) Lou Foster Is also trying oufr-for the Phillies. Las\: year 
he played for the Phillies and had 71 hits with 242 at-bats. 
What was his average last year? 

(cj Lou Foster has not batted In spring tralnlng-yet. If you 
were the marfager of the Phillies, which player would you re- 
gard as the better batter? 

(d) Suppose Randy strikes out' the next* four times at bat, 
what win his average be? ^ ^ 

(e) If Lou Foster had batted four, more times last year^and 
struck out each time, what would his average have been? 



SECTION 6 DECODING USING FREQUENCY OF CO.MMpN 
: LETTERS ' 




In the code used In Section 2, decoding one lettei was 
enough to break the code.. Decoding one letter, however, does nofe^ 
break a code like the one In .Figure 7. ' 
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ABCDEF. GHIJK^LM'NOPQRST UVWXYZ 
JYETD'PUF^RIBN G.i/TlrA ZVQW LO^CSKM 

Figure 7 



The code shown In Figure 7 Is called a general substitution 
code. General substitution codes are hard to break. So, we will ' 
use correct word lengths in the coded messages. 

There are two types of clues you can use to break a substi-^ . 
tution code. One type of clue is the frequency of letters. By c6m- 
paring percentages of t^e .coded message with percentages in the 
-fingltsir-tatiguage, we get clues to what the letters might be. The 
other typ e of ^clue is based oh things y^e know about the English 
language. For example, a one-letter word in the code *must be a^ 
or I. Also the most common three-letter word is the. 



Decode -the messuage in Figure 8 , 



RLK KQC MZ RLK XDMOB RLKSK TA 
J ;^^RMSK ''t. ^JN, QMR AWSK RLJR RLKU 
JSK MHKQ XKOJWAK ^RMQJU TA AWQCJU^ 
TZ UMW OJQ OMHK XJOB RMNMSSMF RLK^ 
'ARMSK FTDD XK -°MHKQ RLKQ • 

Figure 8 ■ , 




: _J 

. ^ECTION 7 USI NG PERCENT TO FIND THE WHOLE 




Suppose someone tells you that a rather long paragraph has 
42 E's. Can you use this information to calculate the total number 
of letters in the paragraph? 

Usually, 13 percent of the letters in a long passage are E's. 
Since we have 42 E's, we know that 0.13 of the whole passage has 
42 letters. .We.know 0.13, of the passage^ and we want to know the 
whole passage. This is like knowing something about magj^ and 
wanting to ^ind. something about one . In Section 2 of. Chapter 6, we 
learned that to go from many to one we divide: ' -mt- 

number of letters in the wholA passage r 42 letters 4 0.13 

\ . = 323 letters 



Of course, thejpercentage of E's varies from passage to passage.^ 
Therefore, we can conclude that this particular passage has about 
320 letters* . ^ • 




Pick a passage of English that is about 15 lines long. Count 
the number of E*s and estimate the total number of letters. Check 
your e'stimate by counting . , * , 

. ^ Estimate the nurtiber of letters* in another passage by count- 
ing T's or A's. 




28. (a) 20 percent of Df 45 . 

(b) 6.5 percent of □ = 36.4 

(c) 48 percent of □ = 24' 



t \ * 
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29. (a) 20 is 20 percent of what'number? 

(b) 4 is 25 percent of what number? ' 

(c) , 21 is 70 percent of what number? 

(d) 8 is 5 percent of what npmber? ' . " . 

(e) 8 is 1 percent of'wh^at number? 

V 

30. When necessary. Write the answers to the nearest tenth. 

(a) ^ = □ percent * 

(b) 17 is what percent of 85? 

(c) what is 3 percent of 230?^ ^- , 

(d) 90 perceW of^hat number is 135? \ 

(e) 16.5 percent of 36 = D _ 

* • 

31. (a) Forty of the 90 students are boys. To the nearest percent, 
what percent of the student^ are girls? 

(b) I got 54 questions correct on a test and received 72 per-, 
cent. IJow many questions were^on the quiz? ' . 

(c) Tom has a 280 batting average.. He has 125 at-bats? 4 
hov? many hits has he accumulated? 

(d) There are. 34 boys, in our class. They represent 40 per- 
^V^ce^j^ the entire class. How many girls are there? 




The answers to Questions 32^35 involve several steps. Asj , 
In Section 4 6f Chapter 8, you ;nay find It heUlpful to start with the^ 
main equation. Then find values of unknownfquantities and use 
them in^thfe main equqflon. X j $ 

•32. Last. year the enrollment 'at Day Junior High Schoobwas 400. 
^ ^ This year^be enrollment is up 15 percent; .What Is this year's 
enrollment? " ' ^ . - 



33. Eveiy Wednesday the Cape Sifmrter Theater presents a per- 
formanWln the afternogn and another In the evening. The 
theater seats* 3 65 peofJle. One Wednesday 65 percent of the 
seats were flllad durlng^he afternoon performance and 85 
percent were filled that evening . How many people attended 
the Cape Summer Theater that day? 

^ ^ — ■ \ 

34. ^dy has saved 25 percent of his earnings* His brother 
saved twice as much, ^dy earned $56.00. Together, how 
much have the boys saved? ^ • * 

35. In New York City If you buy a pair of slacks that costs 
$15.00> a sales tax of $1.20 Is added to the price, ^ow 
much tax Wduld there be on a $43.00 sport co^t? 



SECTION 8 USING SAMPLES TO COUNT WHALES 




In the twentieth century, whaling equipment Improved 
greatly. This allowed many more whales to be caught. The Inter- 
national Whaling Commission was set up In 1947 to %tudy the sit- 
uation, to establish size regulations and qu6£as, and, If necessary, 
to ban th^s^untlng of types of whales that were Jin danger of extlnc-T 
tlon. Of course, the people*who caught .whales and ;th|B people who 
used different pafts of the whale were opposed to subh restrictions. 

In order to make fair^declslons, the Commission needed to* 
answer the question "How many^hales of a particular kind are 
thdre?" • . . ' 

This Is a- hard, questlpn. We are going to look at how sam- ' 
pllng can provide at least a good estimate of the answer. Instead • 
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of estimating the number of whales, we are golng^ to estimate the 
num'Kfer of beans In a jar. . • ' 




First, mark 200 of the beans, put them back with the others 
and shake Uiejar well. Now, without looking, pull out a handful. 
What percent of oUT sample is marked? 

Assume that the percentage marked 4n the whole jar is about 
the same as In your sample. With this assumption calcKi^te the 
numbef of beans in the jar using the method ^ou learned^n Section 
7. Remember that 200 b^ans are marked. 

Can you Imagine hdw this method was. used to estimate the 
number of Whales ? * • / 



« 
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